As an introduction, I should like to touch on something which is not a unique feature of the subject of discourse. However, this is as good an excuse as any to look at the disturbing fact that communications between scientist and scientist are in a state of overgrowth or 'overpublication' , while in contrast to this the writings … addressed to the non-expert are, so some believe, somewhat neglected or 'underpublished' . Of course, one does not condemn the vastly increased potentialities (5-10 times that of 1945) for scientific printing space, but the sometimes indiscriminate multiplication of the printed words, formulae and illustrations leads to overburdening of libraries, to a nightmarish frustration of the research worker who never catches up with his reading, and willy-nilly to an encouragement of unfinished and mediocre material to be published. From Nature 26 June 1965
Years Ago
All good nomenclature should be unambiguous, and, if possible, self-explanatory. The terms masse volumique, volume massique, and stéradian have both these desirable qualities; no one with a knowledge of physics and French could make any mistake as to the exact meaning of the first two, and the meaning of the third should be at once selfevident to anyone who knows the definition of a solid angle. I should not expect a chemist or a botanist to have anything but a hazy idea of the meaning of puissance massique, but even to an ordinary French engineer it should convey its meaning instantly. An expression of this kind, far from being an "eccentricity, " is a triumph of nomenclature. It is possible to mould language by logic; it is the only way to mould language that shall be truly scientific. From Nature 24 June 1915
BIOCHEMISTRY

Unexpected role for vitamin B2
An enzyme has been found that alters the molecular structure of vitamin B2, adding a fourth ring to its existing three-ring system. The product catalyses new types of chemistry in concert with certain other enzymes. See Letters p.497 & p.502 1 show that the bacterial UbiX enzyme and the fungal Pad1 enzyme modify FMNH 2 in the presence of dimethylallyl monophosphate (DMAP), a precursor of prenyl groups, to generate a previously unknown cofactor, prenylated FMNH 2 . Payne et al. 2 show that prenylated FMNH 2 is an essential cofactor for the decarboxylase enzymes UbiD and Fdc1; apo-forms of UbiD and Fdc1 lack a bound cofactor and so are inactive. Me, methyl group. White et al. relate that the molecular structure of riboflavin, which contains three rings, can be modified by the addition of a prenyl group (a hydrocarbon group containing five carbon atoms, also known as an isoprenyl group) to form a fourth ring (Fig. 1) . The authors call the resulting compound prenylated flavin mononucleotide (prenylated FMNH 2 ). They used high-resolution crystal structures, biochemical studies, spectroscopy and computational calculations to characterize prenylated FMNH 2 and to determine how it is employed as a cofactor in decarboxylation reactions -in which a carboxylate group (CO 2 -) is removed in the form of carbon dioxide from a substrate.
Surprisingly, the enzyme that forms prenylated FMNH 2 is UbiX, a protein first found in the bacterium Escherichia coli. The authors show that UbiX works in tandem with another enzyme, called UbiD, to mediate the decarboxylation of an intermediate in the biosynthesis of coenzyme Q (see Fig. 1a of the paper 1 ). Coenzyme Q is an essential lipid in the electron-transport chain and a potent cellular antioxidant 3 . (Fig. 1) . The authors show that this previously unknown cofactor enables Fdc1 to decarboxylate substrates in vitro, in the absence of UbiX. These results explain the findings of other studies 4, 5 that showed that an unknown small molecule -but not UbiX itself -is required to activate the ability of UbiD (and Fdc1) to decarboxylate substrates.
How exactly UbiX and UbiD cooperate
Payne et al. 2 show that apo-Fdc1 (an apoenzyme is one without its bound cofactor) catalyses unusual biochemistry only when in the presence of prenylated FMNH 2 . They find that Fdc1 first oxidizes prenylated FMNH 2 to generate an 'iminium' form of the cofactor. This activates and prepares Fdc1 to decarboxylate a wide assortment of substrates known as α,β-unsaturated aromatic carboxylic acids. Many of these derive from the microbial breakdown of lignin, the structural component of the secondary cell walls of plants 6 . The authors propose a mechanism for these decarboxylation reactions known as 1,3-dipolar cycloaddition (see Fig. 4d of the paper 2 ). Although this mechanism is well known to organic chemists, its use by enzymes has until now been speculative 7 . The findings raise several questions about the biological use of prenylated riboflavin cofactors. First, there is no obvious aminoacid sequence for binding prenylated FMNH 2 : UbiX and UbiD (or Fdc1) do not share similar amino-acid sequences or structures, and the interactions of these proteins with the prenyl group seem to be restricted to providing an appropriately shaped binding site. This complicates the identification of other enzymes that might make use of this cofactor.
It is also surprising that UbiX uses dimethylallyl monophosphate as a source of prenyl groups, rather than the commonly used source dimethylallyl diphosphate. It will be important to determine the metabolic origin of dimethylallyl monophosphate and to explore whether it is used in other enzyme reactions. Dimethylallyl diphosphate is generated either through a series of biochemical reactions known as the mevalonate pathway, or through the methylerythritol phosphate pathway. In both pathways, dimethylallyl diphosphate is reversibly converted to another compound, isopentenyl diphosphate. A third, related pathway has recently been characterized 8 in the archaeon Thermoplasma acido philum. This alternative route directly produces isopentenyl monophosphate -could it be that this compound interconverts with dimethylallyl monophosphate, in the same way that dimethylallyl diphosphate and isopentenyl diphosphate interconvert?
Can Pad1 (the fungal homologue of UbiX) and Fdc1 also mediate decarboxylation steps in the biosynthesis of coenzyme Q? UbiX from E. coli and Pad1 from yeast have been shown to perform the same function: a mutant form of E. coli in which the ubiX gene is deleted cannot synthesize coenzyme Q, but the synthesis is restored 9 if the mutant is engineered to express yeast Pad1. The two current papers now identify both Pad1 and UbiX as FMN prenyltransferases, enzymes that synthesize prenylated FMNH 2 as a diffusible small molecule.
But what about Fdc1 and UbiD? Do these enzymes both recognize 3-polyprenyl-4-hydroxybenzoic acid (the substrate that is decarboxylated in the biosynthesis of co enzyme Q)? Unfortunately, 3-polyprenyl-4-hydroxybenzoic acid is not commercially available, and so the authors of the current papers could not perform direct assays of Fdc1 or UbiD with this substrate. But the synthesis of coenzyme Q is not impaired when the genes that express Pad1 and Fdc1 are both deleted from two species of yeast 9, 10 . The enzyme responsible for the decarboxylation step of coenzyme Q biosynthesis in eukaryotes (organisms that include fungi, plants and animals) therefore remains an open question. ■
